organisms including bacteria, mycobacteria, protozoa, and helminths. The major mamBackground -Arthritis is a well recognised complication of cystic fibrosis. The cause malian hsp have estimated molecular weights of 110, 90, 73, 72, 55, 47, 28, 27, and 8 kDa. of this arthritis is not yet clear but it is likely to be an immunological reaction to Hsp 90 is the most abundant of the stress proteins and has a rod-like structure that binds one of the many bacterial antigens to which the lungs are exposed. One such group, and regulates many important proteins, including actin-myocin filaments. The small the heat shock proteins (hsp), was investigated. These are immunodominant stress proteins are essential for chromosomal organisation and they are also important in ATP antigens of a wide variety of infectious microorganisms and have varying amino dependent proteolytic degradation of unstable cellular proteins. acid chain sequences, some of which are similar to those found in human tissues.
  
Pseudomonas aeruginosa was studied by analysis of variance.
Results three forced vital capacity manoeuvres using a dry wedge Vitalograph spirometer. Sputum Details of the patients with (n=8) and without arthritis (n=42) and the controls (n=46) are culture and chest radiography were performed in all patients and the Northern score cal-given in table 1. The frequency of persistent colonisation with Pseudomonas aeruginosa was culated. Forty six age and sex matched healthy workers interviewed during a factory survey of significantly higher in the arthritis group. This group also had more severe pulmonary disease occupational asthma served as controls. 7 They had no allergic sensitisation and were not taking as indicated by a lower mean FEV 1 and higher chest radiographic Northern score. All patients any significant medication.
were negative for rheumatoid factor but two were positive for antinuclear factor, one in the arthritis group and the other in the non-arthritis      Serum IgG anti-human hsp 27 and hsp 90 were group.
The geometric mean (95% confidence inmeasured in venous blood using recombinant proteins (Bioquote Ltd, York, UK proteins terval (CI)) serum IgG anti-human hsp 27 antibody level was significantly higher in approximately 90% pure by SDS-PAGE). Serum antibody to these was measured by patients with cystic fibrosis than in controls (0.25 (95% CI 0.19 to 0.33) and 0.05 (95% enzyme immunoassay (EIA). Briefly, each hsp was incubated at 10 g/ml in bicarbonate coup-CI 0.04 to 0.07), respectively; p<0.0001). Similarly, the geometric mean serum IgG antiling buffer pH 9.5, 100 ml per well in microtitre EIA plates (Dynatech Ltd), overnight at 4°C. human hsp 90 antibody level was significantly higher in patients with cystic fibrosis than in The plates were washed three times by shaking out and immersion into wash buffer (PBS controls (0.27 (95% CI 0.22 to 0.32) and 0.11 (95% CI 0.08 to 0.14), respectively; 0.02 M, pH 7.4, containing 0.05% Tween-20). Patients and control serum samples were di-p<0.0001).
The comparison of hsp antibody titres beluted 1 in 50 with wash buffer and added at 100 l per well. After incubation for two hours tween arthritic and non-arthritic cystic fibrosis patients and controls is shown in fig 1. In the the plates were washed as before. Any bound IgG antibody was detected by incubating with patients with cystic fibrosis the geometric mean (95% CI) serum IgG anti-human hsp 27 antialkaline phosphatase conjugated anti-human IgG (isotype specific, Sigma UK Ltd) diluted body level was significantly higher in the arthritis group than in the non-arthritis group (0.48 1 in 5000 with wash buffer at 100 l per well for two hours at room temperature. After wash-(95% CI 0.13 to 0.92) and 0.22 (95% CI 0.17 to 0.30), respectively; p<0.01). The geometric ing as before the enzyme activity of the bound conjugate was measured by incubating with P-mean (95% CI) serum anti-human hsp 90 antibody level was also higher in the arthritis nitrophenyl phosphate (Sigma UK Ltd), 100 l per well, at 1 mg per ml in 10% diethanolamine group than in the non-arthritis group (0.37 (95% CI 0.18 to 0.65) and 0.25 (95% CI 0.19 in water, pH 10.5. The enzyme activity is seen as a change from colourless substrate to a to 0.31), respectively) but this difference was not statistically significant. There were sigyellow product.
After 30 minutes the reaction was stopped nificantly higher titres of antibody to both hsp 27 and 90 in both arthritic and non-arthritic with 3N NaOH and the colour measured by spectrophotometry (Dynatech MR 600) at patients with cystic fibrosis compared with controls. 405 nm. The absorbance was proportional to the serum antibody level if all other agents
The mean (SE) total serum IgG level (g/l) was significantly higher in the patients with were in excess. The specificity of the EIA was confirmed by the reproducibility of the test arthritis than in those without arthritis (22.2 (2.3) and 13.9 (1.7), respectively; p<0.001). measurements on several occasions (coefficient of variation (CV) <15%), by the dose re-A comparison of the hsp antibody titres between the cystic fibrosis patients with and withsponsiveness of the optical density measurements with increasing dilution of a high out colonisation with P aeruginosa is shown in fig 2. The geometric mean (95% CI) serum titre serum, and by specific inhibition of the antibody activity by incubating test serum with level of both anti-human hsp 27 and hsp 90 was significantly higher in those patients with excess free hsp overnight prior to assay. Total serum IgG levels were measured by nephelo-persistent P aeruginosa infection (hsp 27: 0.41 (95% CI 0.17 to 0.63) and 0.18 (95% CI 0.10 metry (Behring UK Ltd).
group.bmj.com on June 22, 2017 -Published by http://thorax.bmj.com/ Downloaded from to 0.27), respectively, p<0.01; hsp 90: 0.37 (95% CI 0.18 to 0.57) and 0.22 (95% CI 0.16 to 0.29), respectively, p<0.05). By analysis of variance a significant association was observed between colonisation with Pseudomonas and anti-hsp 27 (p<0.005) and anti-hsp 90 (p<0.02) antibody titres.
Discussion
Patients with cystic fibrosis were found to have significantly higher levels of serum IgG antibodies to human hsp 27 and 90 than healthy controls. This observation is in keeping with a recent report that patients with cystic fibrosis had high levels of IgG anti-human hsp 60. 3 It is likely that the antigenic stimulus for these responses comes from the microorganisms causing the chronic chest infections including Haemophilus influenzae, Staphylococcus aureus, Pseudomonas aeruginosa and Burkholderia cepacia which are common among patients with cystic fibrosis. In the present study we found a significant association between Pseudomonas infection and antibodies to hsp 27 and 90. In addition to any local inflammatory response that these antibodies may cause in the lung, they can bind to hsp which are spontaneously shed or selectively released by organisms under -for example, complexes with bacterial antigens are implicated in the pathogenesis of arthritis. [8] [9] [10] [11] [12] [13] Moreover, antibodies to microbial stress proteins, including antibodies to mycobacterial hsp 60 and hsp 70, have been found in patients with rheumatoid arthritis and other autoimmune diseases.
12 13 The present findings also demonstrate an association between arthritis in patients with cystic fibrosis and high levels of serum IgG hsp 27 antibodies suggested a causal relationship which requires further attention.
In conclusion, we have established that cystic fibrosis arthritis is significantly associated with several parameters including more severe lung disease, higher frequency of persistent colonisation with P aeruginosa, higher serum IgG level, and a higher level of IgG anti-human hsp 27 antibody. These findings indicate a greater inflammatory response in the patients with arthritis. It can also be concluded that the presence of IgG anti-human hsp 27 and 90 antibodies reflect in vivo exposure to the bacterial and/or human hsp. However, because of the high degree of homology in the amino acid sequences of the human and the bacterial hsp, it cannot be concluded which induced these antibodies, but as a working hypothesis it may be that the arthritis is curable by treating the lung infections. group.bmj.com on June 22, 2017 -Published by http://thorax.bmj.com/ Downloaded from
